
Expectations About the Effectiveness of Radiation Therapy
Among Patients With Incurable Lung Cancer
Aileen B. Chen, Angel Cronin, Jane C. Weeks, Elizabeth A. Chrischilles, Jennifer Malin, James A. Hayman,
and Deborah Schrag

Aileen B. Chen, Dana-Farber Cancer
Institute and Brigham and Women’s
Hospital; Angel Cronin, Jane C. Weeks,
and Deborah Schrag, Dana-Farber
Cancer Institute, Boston, MA; Elizabeth
A. Chrischilles, University of Iowa, Iowa
City, IA; Jennifer Malin, University of
California Los Angeles, Los Angeles,
CA; and James A. Hayman, University
of Michigan Health System, Ann Arbor,
MI.

Published online ahead of print at
www.jco.org on June 17, 2013.

Supported by Mentored Research
Scholar Grants No. MRSG-10-170-01-
PCSM (A.B.C.) from the American
Cancer Society; No. U01 CA093332
from the National Cancer Institute to
the Dana-Farber Cancer Institute/Cancer
Research Network; No. U01 CA093324
from Harvard Medical School/Northern
California Cancer Center; No. U01
CA093348 from RAND/University of
California, Los Angeles; No. U01
CA093329 from the University of
Alabama at Birmingham; No. U01
CA093339 from the University of Iowa;
No. U01 CA093326 from the University
of North Carolina; and No. U01
CA093344 from the Statistical Coordi-
nating Center and by Department of
Veterans Affairs Grant No. CRS 02-164
to the Durham VA Medical Center.

Presented in part at the 54th Annual
Meeting of the American Society of
Radiation Oncology, Boston, MA, Octo-
ber 28-31, 2012.

Authors’ disclosures of potential con-
flicts of interest and author contribu-
tions are found at the end of this
article.

Corresponding author: Aileen B. Chen,
MD, MPP, Dana-Farber Cancer Insti-
tute, 450 Brookline Ave, D1111,
Boston, MA 02215; e-mail: achen@
lroc.harvard.edu.

© 2013 by American Society of Clinical
Oncology

0732-183X/13/3121w-2730w/$20.00

DOI: 10.1200/JCO.2012.48.5748

A B S T R A C T

Purpose
Although radiation therapy (RT) can palliate symptoms and may prolong life, it is not curative for
patients with metastatic lung cancer. We investigated patient expectations about the goals of RT
for incurable lung cancers.

Patients and Methods
The Cancer Care Outcomes Research and Surveillance Consortium enrolled a population- and
health system–based cohort of patients diagnosed with lung cancer from 2003 to 2005. We
identified patients with stage wet IIIB or IV lung cancer who received RT and answered questions
on their expectations about RT. We assessed patient expectations about the goals of RT and
identified factors associated with inaccurate beliefs about cure.

Results
In all, 384 patients completed surveys on their expectations about RT. Seventy-eight percent of
patients believed that RT was very or somewhat likely to help them live longer, and 67% believed
that RT was very or somewhat likely to help them with problems related to their cancer. However,
64% did not understand that RT was not at all likely to cure them. Older patients and nonwhites
were more likely to have inaccurate beliefs, and patients whose surveys were completed by
surrogates were less likely to have inaccurate beliefs. Ninety-two percent of patients with
inaccurate beliefs about cure from RT also had inaccurate beliefs about chemotherapy.

Conclusion
Although patients receiving RT for incurable lung cancer believe it will help them, most do not
understand that it is not at all likely to cure their disease. This indicates a need to improve
communication regarding the goals and limitations of palliative RT.

J Clin Oncol 31:2730-2735. © 2013 by American Society of Clinical Oncology

INTRODUCTION

Lung cancer is the leading cause of cancer death in
both men and women. About half of patients have
metastatic disease at diagnosis, with most surviving
less than 1 year, even with intensive therapies.1,2

Therefore, the clinical focus in these patients is not
only to extend life but also to manage symptoms and
maintain quality of life. Radiation therapy (RT) can
be used to palliate symptoms from intrathoracic dis-
ease as well as symptomatic metastases, and more
than 50% of patients with stage IV lung cancer re-
ceive RT at some point in their disease course.3

Although palliative RT is effective at relieving symp-
toms, it is not curative, and treatments typically re-
quire daily visits to specialized treatment facilities,
which can impose significant time and financial bur-
dens on patients and their families.

There is a wide range in the number of pallia-
tive RT treatments that may be delivered, and prior

work suggests that many patients may receive
lengthier courses than necessary.4-8 Although this
may simply reflect provider and patient preferences
or differences in clinical scenarios, prior studies sug-
gest that providers not only may be overly optimistic
about patient prognosis but may also have difficulty
communicating prognosis to patients with terminal
cancer.9-12 In addition, considerable evidence sug-
gests that patients with cancer may hold unrealistic
beliefs about prognosis and the potential efficacy of
treatment.12-15 By using data from the Cancer Care
Outcomes Research and Surveillance Consortium
(CanCORS), our group recently found that patients
with metastatic lung and colon cancer frequently did
not understand that chemotherapy was not cura-
tive.16 Because RT is frequently used in the palliative
care of patients with lung cancer, it is important for
patients to understand both the goals and limita-
tions of RT in order to make the best decisions about
the care they elect to receive near the end of life. We
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therefore sought to characterize patient expectations about the goals
of RT in a population- and health system–based cohort of patients
with incurable lung cancer and to compare patient expectations about
chemotherapy versus radiation.

PATIENTS AND METHODS

Sources of Data

The CanCORS study prospectively enrolled patients age 21 years or older
who were diagnosed with lung cancer in Northern California, Los Angeles
County, North Carolina, Iowa, and Alabama or who received care in one of 10
Veterans Administration sites or one of five large health maintenance organi-
zations from 2003 to 2005. Patients were identified within 3 months of diag-
nosis from population-based cancer registries at geographic sites and from
pathology and cytology records at organizational sites. The study was ap-
proved by human subjects committees at all participating institutions, and all
patients gave written informed consent to participate.17,18 The characteristics
of the CanCORS population have been shown to correspond well to the
Surveillance, Epidemiology, and End Results (SEER) population, although the
age distribution is slightly younger.19

Patients completed a telephone survey administered by trained inter-
viewers about multiple facets of their experience with cancer care 4 to 7
months after diagnosis. For those unable to participate in the full survey, a
brief version was given, or surrogates were surveyed when patients were
too ill or deceased. Medical records were abstracted from all providers
involved in the patients’ cancer care from 3 months before through 15
months after diagnosis.

Study Cohort

We identified patients who presented with incurable lung cancer,
defined as stage IV or IIIB with malignant effusion at diagnosis (American
Joint Committee on Cancer [AJCC] Cancer Staging Handbook, 6th edi-
tion).1 The study cohort included patients who reported that they had
received or were scheduled to have RT and who completed survey items on
their expectations about RT. Since these items were not included on
surveys given to surrogates of deceased patients or a version of the brief
patient survey used at some of the data collection sites, patients who had
only these data were not eligible. Figure 1 summarizes the construction of
the study cohort.

Expectations About RT

Patients were asked about their expectations about the goals of RT by
using an item adapted from the Los Angeles Women’s Health Study.20 “After
talking with your doctors about radiation therapy, how likely did you think it
was that radiation would…help you live longer? cure your lung cancer? help
you with problems you were having because of your lung cancer?” Response
options included “very likely,” “somewhat likely,” “a little likely,” “not at all
likely,” “don’t know,” or refused.

Covariates

Sociodemographic characteristics, including sex, marital status, race,
and insurance, were obtained from the survey. For patients with missing
information in the survey, data from the medical record abstraction were used
when available. All variables were grouped into mutually exclusive categories
as depicted in Table 1. Patients with any Medicaid coverage were classified in
the Medicaid group.

Physical functioning was classified as “good” if the patient reported no
problems with mobility, no problems with self-care, and no or some problems
performing usual activities and classified as “poor” otherwise, on the basis of
three items from the EQ-5D, a standardized instrument for measuring health-
related quality of life.21 Patients were also categorized by the CanCORS Pri-
mary Data Collection and Research (PDCR) site where they enrolled.

Statistical Analysis

Patient expectations about the goals of RT were summarized descrip-
tively. Expectations about the likelihood of cure from palliative RT were

further dichotomized as “accurate” versus “inaccurate.” Responses of “very
likely,” “somewhat likely,” and “a little likely” to cure lung cancer, as well as
“don’t know” or refused were considered inaccurate, whereas a response of
“not at all likely” to cure lung cancer was considered accurate. Sensitivity
analyses were performed with patient responses treated as a four-level ordinal
variable, excluding patients with responses of “don’t know” or refused since
those responses do not follow a natural order.

Univariable logistic regression was used to assess associations between
patient and provider variables and inaccurate beliefs about whether palliative
RT was likely to be curative. In addition to demographic variables listed in
Table 1, we assessed the effect of physician-patient and patient-family
decision-making style as well as physician rating on inaccurate beliefs of cure.
None of these were significantly associated with expectations of cure so were
not included in the multivariable model. Significant variables as well as other a
priori variables of interest were included in a multivariable logistic regression
model to identify variables independently associated with use of RT. Item
nonresponse was less than 2% for items that were included on all versions of
the survey. The item on income was not included on the brief interview,
resulting in missing data for 13% of responses. Logistic regression analysis was
conducted on multiply imputed data to adjust for the item nonresponse of
CanCORS.22,23 Imputed values were not used for the outcome variables.
Twenty-three patients were excluded from the regression analyses because
they were not given imputed values for certain items because of struc-
tured missingness.

Prior work has shown that many patients with advanced cancer in
CanCORS have inaccurate beliefs about cure from chemotherapy,16 so we also
evaluated the association between inaccurate beliefs about RT and inaccurate
beliefs about chemotherapy among patients with incurable lung cancer who
completed survey items about both treatment modalities.

P values were two-sided, and values less than .05 were considered statis-
tically significant. Statistical analyses were conducted with CanCORS core data
(version 1.15) and patient survey data (version 1.12) by using SAS version 9.2
(SAS Institute, Cary NC) and STATA version 11.1 (STATA, College Sta-
tion, TX).

CanCORS lung
cancer enrollees with

interview data
(N = 5,013)

Stage wet IIIB or IV
at diagnosis
(n = 2,044)

RT received or
scheduled prior 

to survey
(n = 832)

Alive at time of
survey

(n = 433)

Not asked questions
on expectations

about RT
(n = 49)

Asked questions on
expectations about

RT
(n = 384)

Fig 1. Study cohort. CanCORS, Cancer Care Outcomes Research and Surveil-
lance Consortium; RT, radiation therapy.
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RESULTS

Of 5,013 patients with a diagnosis of lung cancer enrolled onto Can-
CORS with survey data, 2,044 had incurable disease at diagnosis. Of
these, at the time of the survey, 832 patients (41%) had either received
or had been scheduled to receive RT, and 433 were alive. Of these, 384
were asked questions about their expectations about RT. Table 1
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Fig 2. Patient expectations about the effectiveness of radiation therapy (RT; n �
384). (A) Radiation would help you with problems you were having because of
your lung cancer? (B) Radiation would help you live longer? (C) Radiation would
cure your lung cancer? NA, not applicable.

Table 1. Patient Characteristics

Characteristic No. %

No. of patients 384 100
Stage (AJCC 6th edition)

Wet IIIB 39 10
IV 345 90

Histology
Non–small cell 314 82
Small cell 70 18

Age at diagnosis, years
21-54 84 22
55-64 117 31
65-74 111 29
75� 71 19

Sex
Male 230 60
Female 154 40

Marital status
Married/living as married 246 64
Unmarried 136 35
Unknown 2 0.5

Race/ethnicity
White 270 70
African American 53 14
Other 61 16

Education
Less than high school 80 21
High-school graduate 162 42
Some college or more 141 37
Unknown 1 0.3

Income, $
� 20,000 115 30
20,000-39,999 109 28
40,000-59,999 55 14
� 60,000 55 14
Unknown 50 13

PDCR site
Cancer Research Network 55 14
Northern California 66 17
Alabama 71 18
Los Angeles 69 18
Iowa 77 20
Veterans Administration 46 12

Baseline interview type
Full 267 70
Brief 17 4
Surrogate (patient too sick) 100 26

Good physical function (EQ-5D good)
No 139 36
Yes 125 33
Unknown 120 31

Abbreviations: AJCC, American Joint Committee on Cancer; PDCR, Primary
Data Collection and Research �Cancer Care Outcomes Research and Surveil-
lance Consortium site�.

Chen et al

2732 © 2013 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY



summarizes the characteristics of patients in our cohort. The median
age at the time of diagnosis was 63 years, and the median survival was
11.5 months. Among our cohort, 345 (90%) had stage IV disease at
diagnosis and 314 (82%) had non–small-cell histology.

Regarding expectations about the effectiveness of RT, 67% felt
that RT was very or somewhat likely to help them with problems they
were having because of their cancer, 78% felt that RT was very or
somewhat likely to help them live longer, and 43% felt that it was very
or somewhat likely to cure their cancer. Patient responses to survey
items on expectations about the effectiveness of RT are shown in
Figure 2. We did not observe significant differences in overall survival
on the basis of patient expectations about the likelihood of RT helping
them live longer or curing their cancer (data not shown).

The proportion of patients who did not accurately understand
that palliative RT was “not at all likely” to cure their cancer was
64%. Table 2 shows the unadjusted and adjusted analyses of factors
associated with inaccurate beliefs about cure from RT. On multi-
variable analysis, older patients were more likely to have inaccurate
beliefs (with age younger than 55 years as the reference, odds ratio
[OR] was 1.44 for ages 55 to 64 years, 1.78 for ages 65 to 74 years,
and 2.45 for ages older than 74 years; overall P � .02) as were
patients of nonwhite race (African American OR, 1.48; other non-
whites OR, 3.32; overall P � .009), and patients whose surveys were
completed by surrogates because they were too sick were less likely
to have inaccurate beliefs (OR, 0.54; P � .04). Likelihood of inac-
curate beliefs also varied by PDCR site (overall P � .04). To assess

Table 2. Factors Associated With Inaccurate Beliefs About Likelihood of Cure From RT (N � 361�)

Factor
% Who Did Not Respond That RT Was
“Not at All Likely” to Cure Their Cancer

Unadjusted (univariable) Model
Adjusted (multivariable) Model;

Includes PDCR

OR† 95% CI P OR† 95% CI P

Age at diagnosis, years‡ .08 .02
21-54 58 Ref Ref
55-64 63 1.29 0.72 to 2.31 1.44 0.75 to 2.74
65-74 65 1.58 0.86 to 2.88 1.78 0.91 to 3.46
75� 70 1.76 0.88 to 3.52 2.45 1.13 to 5.32

Sex .58 .51
Male 63 Ref Ref
Female 66 1.13 0.73 to 1.76 1.20 0.71 to 2.03

Marital status .75 .70
Married/living as married 63 Ref Ref
Unmarried 65 1.08 0.68 to 1.69 0.89 0.50 to 1.60

Race/ethnicity .007 .009
White 59 Ref Ref
African American 75 2.06 1.05 to 4.05 1.48 0.69 to 3.15
Other 77 2.52 1.27 to 5.00 3.32 1.52 to 7.24

Education .048 .15
Less than high school 76 Ref Ref
High-school graduate 61 0.54 0.29 to 1.00 0.67 0.33 to 1.34
Some college or more 60 0.46 0.25 to 0.86 0.48 0.22 to 1.02

Income, $‡ .32 .55
� 20,000 67 Ref Ref
20,000-39,999 62 0.85 0.50 to 1.47 1.06 0.56 to 2.01
40,000-59,999 64 0.87 0.46 to 1.66 1.22 0.55 to 2.70
� 60,000 58 0.69 0.35 to 1.36 1.28 0.52 to 3.14

PDCR site .02 .04
Cancer Research Network 65 Ref Ref
Northern California 59 0.86 0.39 to 1.89 0.72 0.30 to 1.68
Alabama 76 1.93 0.84 to 4.42 2.12 0.81 to 5.52
Los Angeles 68 1.22 0.55 to 2.73 1.06 0.44 to 2.51
Iowa 49 0.57 0.27 to 1.22 0.64 0.28 to 1.47
Veterans Administration 70 1.51 0.60 to 3.81 1.66 0.59 to 4.66

Baseline interview type .28 .04
Full 66 Ref Ref
Surrogate (patient too sick) 59 0.77 0.47 to 1.24 0.54 0.30 to 0.98

Good physical function (EQ-5D good) .36 .44
No 63 Ref Ref
Yes 69 1.27 0.77 to 2.11 1.29 0.68 to 2.48

Abbreviations: OR, odds ratio; PDCR, Primary Data Collection and Research �Cancer Care Outcomes Research and Surveillance Consortium site�; Ref, reference;
RT, radiation therapy.

�Excludes 23 patients without imputed values.
†OR � 1 reflects greater likelihood of inaccurate belief.
‡P values were determined by a test for trend across the ordered categories.
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the robustness of our model, we also tested an alternate specifica-
tion of the outcome variable by using ordinal logistic regression of
the four-level response about treatment effectiveness (excluding
responses of “don’t know” or refused). This model specification
did not substantially alter our findings.

Among 285 patients in our cohort who also completed survey
items on their expectations about chemotherapy, we found that
patients with inaccurate beliefs about RT were significantly more
likely to also have inaccurate beliefs about chemotherapy (P � .002
by McNemar’s test); 92% of patients with inaccurate beliefs about
RT also had inaccurate beliefs about chemotherapy (Table 3).

DISCUSSION

Surveying a population- and health system– based cohort of pa-
tients with incurable lung cancer showed that a large proportion
held inaccurate beliefs about the likelihood of cure from RT: 64%
did not understand that RT was not at all likely to cure them. On
the other hand, most patients treated with palliative RT believed
that it could help them, with 67% endorsing the view that RT was
very or somewhat likely to help them with problems from their
cancer and 78% believing that it was very or somewhat likely to
help them live longer. These results are consistent with our group’s
recent finding that 69% of patients receiving chemotherapy for
metastatic lung cancer did not understand that it was not at all
likely to cure their cancer.16

Several studies have demonstrated that physicians tend to be
overly optimistic when predicting expected survival of patients
with terminal cancers,9,24 including those referred for palliative
RT.10 Others have identified challenges in communication be-
tween providers and patients referred for palliative treatment, in-
cluding disclosure of prognosis, presentation of management
options, assessment of understanding, and supportive re-
marks.11,12,25 In one study, hospice physicians were surveyed about
their estimate of the patient’s prognosis, as well as what prognosis
the physician would communicate. In addition to being overly
optimistic concerning their patients’ prognosis, only 37% favored
a frank disclosure of prognosis. Of those that favored discrepant
disclosure, most favored communication of overly optimistic esti-
mates of prognosis.26

Given these challenges, it is not surprising that inaccurate
patient beliefs regarding cure from cancer treatment arise. One
study of patients with metastatic cancer found that one-third be-
lieved that they had local or regional disease and were being treated

for cure.13 Even when presented with accurate information, many
patients may retain inaccurate beliefs. A pilot study in patients with
advanced non–small-cell lung cancer showed that, even after pre-
senting patients with a decision aid that improved their under-
standing of the goals, toxicity, and prognosis from chemotherapy,
many patients retained the inaccurate belief that their cancer was
curable.27 Our study suggests that similar concerns may apply
to RT.

Poor understanding of treatment goals and prognosis are problem-
atic for both medical and policy reasons. Patients cannot make well-
informed decisions about their end-of-life care, taking into account risks
and benefits of treatment, if they hold inaccurate beliefs about the goals of
care. Studies have shown that patients with advanced cancer who do not
understand and overestimate their prognosis are more likely to pursue
intensive therapies near the end of life.14,28 These therapies may reduce
quality of remaining life and incur substantial costs for patients with
limited life expectancy. In particular, palliative RT requires daily visits for
treatment, which can be burdensome for patients and families. It is possi-
ble thatpatientswhounderstandthatRTisnotatall likely toresult incure
might choose to forgo RT or pursue shorter courses of treatment. Al-
though randomized studies suggest that short courses of RT are equally
effective in many patients with poor prognosis,29 lengthier courses are
more commonly given.8

Interventions designed to introduce patients to palliative care
services earlier in the disease process have been shown to be associated
with greater patient understanding of prognosis and to reduce the use
of chemotherapy near the end of life.14 Although our study finds much
room for improvement in patient understanding of RT, it remains to
beseenwhether similar interventionswouldbeeffective.Ourfindingthat
inaccurate beliefs about RT were significantly associated with inaccurate
beliefs about chemotherapy indicates that the gap in understanding exists
formultipleprovidertypesandtreatmentmodalities.Patientsmaylackan
overall understanding of their disease process and might benefit from
broader discussions that encompass more than just the risks and benefits
of a particular treatment modality.

Our observation that inaccurate beliefs were associated with older
age and nonwhite race, even after controlling for other factors such as
education and income, suggests that generational or cultural differences
may influence patients’ expectations about cure and that greater efforts to
improve communication with these patients may be warranted. It is not
surprising that patients who required a surrogate to complete their survey
because they were too sick were more likely to have accurate expectations
aboutthelikelihoodofcure.Thisargues,however, thatpatientsneedtobe
better informed about their prognosis earlier in the disease process and
while they can still have a meaningful impact on their course of care.

A primary strength of our study is that it surveyed a diverse popula-
tion of patients with lung cancer on their expectations about treatment.
Prior studies have typically included only highly selected groups of pa-
tients at single institutions. However, the population- and health system–
based design also resulted in limitations in the level of detail that could be
obtained. Furthermore, although the CanCORS study made an effort to
recruit a representative sample of patients with lung cancer, we were not
abletoascertaintheexpectationsofpatientswhodeclinedtoparticipate in
the study, were too sick to complete the survey, or were deceased by the
time it was given. It is possible that patients who participated were differ-
ent from those who did not, and it is possible that patients who died
quickly had a different understanding of the goals of treatment. The
survey was conducted following diagnosis, and therefore only patients

Table 3. Inaccurate Beliefs About RT Versus Chemotherapy Among 285
Patients Responding to Survey Items About Both Treatment Modalities

Inaccurate Belief
About Chemotherapy

Inaccurate Belief About RT

Yes No Total

Yes 167 37 204
No 15 66 81
Total 182 103 285

NOTE. Patients with inaccurate beliefs about radiation therapy (RT) were
significantly more likely to also have inaccurate beliefs about chemotherapy
(P � .002 by McNemar’s test).

Chen et al
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receiving or scheduled for palliative RT soon after diagnosis responded to
survey questions about RT. It is possible that patients receiving RT later in
their disease course, possibly after they had progressed through other
therapies, would have different expectations about the likelihood of cure.
Finally, our study could not distinguish between patients who never re-
ceived accurate information from those who received accurate informa-
tion that they did not understand, accept, or recall, nor could we ascertain
the reasons behind patients’ expectations, whether they were based on
discussionswiththeirphysiciansorthroughothersourcesof information.
To design effective interventions, we need better understanding of
whetherlackofclearinformationfromphysiciansor,alternatively,patient
denial is the primary impediment to realistic treatment expectations. If
denial is the primary mechanism, then alternative support strategies to
help patients cope with terminal illness must be put into place.

Nonetheless, this study provides insight into patients’ percep-
tions about the goals of RT in incurable lung cancer and suggests that,
although patients are often optimistic that RT will help them, many
hold the unrealistic expectation that RT may cure them. Clearly more
attention needs to be paid to ensure that clear and accurate informa-
tion about the goals and limitations of RT is presented and reinforced
to patients and their families and that providers are appropriately
trained to have these discussions. Additional work is also needed to
better comprehend the barriers to communication and understand-
ing faced by patients receiving RT for incurable lung cancer and to
identify methods by which to overcome these challenges.
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